Introduction
Much of today's most interesting management and accounting dilemmas take place not within organizations, but networks. Such networks take the form of various dyadic and more complicated relationships including: supply chains -including various forms of buyer-seller relationships, relationships with entities conducting outsourced operations, joint ventures, strategic alliances, research consortia and company clusters. In this paper networks are understood as all the above mentioned types of relationships between organizations. Networks of individuals (social networks) are not covered by the scope of article. Management accounting methods in networks create a new challenge for accounting researchers.
Many renowned management accounting academics have called for more interorganizational research in management accounting -see Johnson (1983) , Shank and Govindarajan (1993) , Otley et al. (1995) and Hopwood (1996) . The area is still not very well explored and creates an interesting research field for accounting academics, however, the body of literature has been growing in recent years (Caglio, Ditillo, 2008; Hakansson et al., 2010) . As a result of its novelty it may create an interesting field for researchers. Unfortunately, in Poland there have been few publications concerning this stream in management accounting (Sobańska, 2008; Łada, 2009 , 2011 .
This paper provides a summary graphic representation (maps) of theory-consistent evidence regarding the causes and effects of management accounting in networks using a mapping technique proposed by J. Luft and D. Shields (2003) .
The main aim of the paper is to analyze the linkages between research conducted thus far in management accounting in networks and to develop a more complete and valid map of the causes and effects of management accounting variables in the area of management accounting in networks. Such maps are helpful for understanding streams and notions in the research. They also facilitate the process of building knowledge on the subject which may be fragmented, and about which research often does not form a body of grounded knowledge. In comparison with traditional literature reviews, research maps enable fast analysis of lineages between various variables 96 Jan Michalak (phenomena) in the given research area. They also help to find missing or contradictory connections in existing studies.
The remainder of this paper is organized as follows: the first section describes the technique of research mapping in management accounting. The second section presents the main research questions and research streams in management accounting in networks. Variables and their types used in management accounting research are discussed in section three. The fourth section provides an overview of the map preparation process, maps thems and discussion on them. The paper ends with conclusions and a suggestion for future research in management accounting in networks.
Mapping the streams of research in management accounting
Mapping the streams of research in management accounting is the technique of visually presenting the connections between various research streams in management accounting. It helps to deepen the understanding how the streams relate to each other. It also should be useful for analyzing how complete and valid the explanation of the causes and effects of various phenomena (variables) are which management accounting literature as a whole provides (Luft, Shields, 2003, p. 170) .
In order to construct the maps of research streams Luft and Shields (2003) analyzed research trying to answer three questions about studies which had been conducted up until the moment of their study: 1. What was researched? 2. What were the direction and shape of the explanatory links proposed? 3. What was the level of analysis -individual, organizational subunit, organization, or beyond-organization? Luft and Shields constructed maps of accounting research basing on an analysis of 275 management accounting studies that were published before 2002 in the following six leading journals: "Accounting, Organizations and Society", "Contemporary Accounting Research", "Journal of Accounting and Economics", "Journal of Accounting Research", "Journal of Management Accounting Research", and "Accounting Review". Maps were created on the basis of two main criteria mentioned before: the main research phenomenon and the level of analysis provided in a given study. Luft and Shields (2003) constructed the following maps presented in table 1. subunit, organization, beyond organization Source: based on (Luft, Shields 2003) .
The maps present six main types of interaction between variables (causal-model forms) in the analyzed studies: additive, intervening variable, independent-variable interaction, moderator-variable interaction, cyclical recursive, and reciprocal nonrecursive. In the additive interaction, independent variables have an effect on the dependent variable that is not conditional on the value of any other independent variable. In the intervening variable relation, the effect of the first independent variable on the dependent variable occurs only on the condition that first independent variable affects the second independent variable (sequential interaction). In the independentvariable interaction, each independent variable has a causal influence on the dependent variable, however, the strength of the impact results from the interaction of both independent variables. In the moderator-variable interaction, the first independent variable has a direct influence on the dependent variable, however, the strength of the relationship depends on the second independent variable (moderating variable). The moderating variable has no direct effect on the dependent variable. In the cyclical recursive relationship, the variables in the model influence each other at identifiable time intervals. This means that the change in the value of the first variable results in an alteration of the second variable within a given time interval. Then the second variable value change creates a modification of the first variable within the next given time interval. In the reciprocal nonrecursive interaction, variables affect each other at intervals too short for the causal influences in different directions to be distinguished empirically (Berry 1984 cited after Luft, Shields 2003 . The graphical presentation of the interactions is given in exhibit 1. On the basis of an analysis of the maps, Luft and Shields (2003) found some commonalities that may be weak points of previous accounting research. Firstly, most of the causal relations were linear. Luft and Shields found that there were seldom (only six) curvilinear relations. Such curvilinearity should occur more often, as many economic phenomena are related in this way e.g. price and demand. The majority of the studies in management accounting show linear relations that can limit understanding of the linkages between variables by failing to show when the effect of the independent variable may diminish, intensify or even change the direction of the causal link between the variables. Secondly, most models used in management accounting research are additive. Use of additive models may lead to limited understanding of relations in management accounting by representing relations between dependent and independent variables as universal rather than conditional on a context. Much research conducted in other social sciences (economy, sociology, social psychology, management) shows that contextual variables such as national and organizational 99 cultures, competition intensity, technological infrastructure and government regulation may affect substantially the relationships between the variables included in the study. Thirdly, according to Luft and Shields 95% of relationships between variables in the sample were unidirectional. Unidirectional relationships can limit the explanative and predictive power of the model as they assume that impact of the independent variables will affect the dependent variable without counteraction of the dependent variable. In other words, action does not produce reverse effects or resistances. Fourthly, most management accounting studies seem to be based on single level models (on individual or subunit or organization or beyond organization level). Use of such models may limit understanding as especially at higher levels (e.g. organizational) they do not clearly explain causal relations. For example, who in the organization decides which management accounting information should be shared between organizations? Fifthly, explanations of particular management accounting variables are not always consistent across or within maps. Luft and Shields (2003, p. 187 ) stated, however that "in spite of the limitations noted above, linear additive unidirectional singlelevel models with management accounting as only the dependent variable or only the independent variable can provide valid understanding of management accounting under certain conditions". As a conclusion from the analysis they formulated seventeen guidelines for theory-consistent empirical management accounting research.
Management accounting in networks
Most studies in management accounting are still internally oriented Caglio, Ditillo, 2008) . This internal orientation originates from the long tradition of cost accounting and management control literature that was internally oriented (focused on hierarchy preservation). These research venues were in the mainstream of management accounting literature (Oatley et al., 1995; Luft, Shields, 2003) .
Network relations cover a number of different interorganizational relations like: joint ventures, strategic alliances, technology licensing, research consortia, strategic partnerships, business relationships and supply chain relationships. Such relations are more widely used and more organized than they used to be previously. A number of causes exist for the growing popularity of network relations in society and business (see Castells, 2000) . First is the technological breakthrough in information and communication technologies (especially Internet and mobile communication). Second is the decrease of transportation costs. The first two reasons lead to global competition. On the one hand, increased global competition forces companies to focus on their core operations, outsourcing less vital activities. On the other hand, increased global competition induces companies to analyze the performance of the entire supply and value chain. All the above mentioned reasons cause researchers as well as practitioners, also in the field of management accounting, to analyze network relations in business.
100

Jan Michalak
The most often asked questions in management accounting in networks are the following:  What techniques of management control are effective in network relations?  What relationship exist between the exchange of accounting information (e.g. open book accounting) and trust in network relations?  Does exchange of accounting information lead to opportunistic behavior or is it limited by it?  How entities measure efficiency of supply chains and customer relations?
Various theories are used in the field of management accounting in networks (see Hakansson et al., 2010) e.g. transaction-cost economy theory, actor-network theory, institutional theory, industrial network theory and complexity theory. This pluralism of theoretical frameworks is useful for understanding diverse facets of management accounting networks, however, it hinders the development consistent theory in this area.
The most common subfield of management accounting in networks is buyersupplier/supply chain relationships. Some of these relations are long-term with intensive information sharing (called family member) and some are easy to switch and terminate (called common supplier). In the case of shortterm relationships, the exchange of management information is either not existent or extremely rare. Even in long term relations in supply chains requests for excessive information my reduce trust between parties. Many executives in leading corporations realized that their companies do not compete only with other companies, but with the supply chains of their competitors. Therefore, companies start to exchange management accounting information with their customers/suppliers or among more companies within the supply chain. Cooper and Slagmulder (1999) identified three types of supplier networks: kingdoms, baronies and republics. The kingdom network is "ruled" by a dominant company -the "king" who gives orders to smaller suppliers -"vassals". Such a network creates the most favorable conditions for use of interorganizational cost management and sharing management accounting information. In a barony, there exist several major companies, but together, they are powerful enough to influence suppliers. Such an environment is advantageous when developing a management accounting information exchange in the network. In a republic type of network there is no dominant company. In this kind of network there is a very low likelihood for the existence of interorganizational cost management techniques.
The second subfield of management accounting in networks is customer accounting. This topic has not been deeply researched by accounting academics until recently (Guilding, McManus, 2002) . Cost accounting and profitability analyses in management accounting have been internally oriented for many years (Hopwood, 1996) . Management of relations with customers and analyzing customer costs and profitability is becoming a growing concern among researchers and practitioners in management accounting (Caker, Stomsen [in:] Hakanssaon et al., 2010; Łada, 2011) . Kaplan and Cooper (1998) argue that analysis of such information is sometimes more important than the analysis of a product's profitability. The following are the most often researched methods of customer accounting used by companies: customer (segment) profitability analysis, and customers lifetime valuation (Guilding, McManus, 2002) .
The third subfield of management accounting is joint ventures and strategic alliances. Such network relationships are becoming increasingly popular in the globalized world, where the cost of research and development on the global scale exceed the resources of one company. The following are famous examples of such relationships: Bosch-Siemens Hausgeräte, Renault-Nissan, Nokia-Siemens, Philips and Lucent, and Caradigm (a GE and Microsoft joint venture). There exists a problem of trust and management control in such cooperation which doesn't appear within single entities (Kamminga, Van der Meer-Kooistra, 2007; Groot, Merchant, 2000) . Understanding how information is shared and management control wielded in a relationship that is endangered by potential distrust and opportunistic behavior is definitely a challenge for management accountant scholars in the future.
Variables in the study
In constructing and discussing the maps in this study, the author followed the understanding of Luft and Shields, who used a very general meaning of the variable, i.e. the main concepts analyzed in the research of various authors. Management accounting academics use variables of diverse origins. There are two main fields that management accounting variables come from: 1) management accounting practice -variables like: target costing, activity based costing, vendor managed inventory, 2) management accounting theory -variables like: interorganizational cost management, open book accounting and other social science (economy, sociology) theories -variables like asset specificity, institutions, size of organizations, uncertainty, network relations. The list of variables and their abbreviations is presented in table 2. This copy is for personal us Due to the diverse origins of variables, some (like performance) share a meaning with some other variables but they do not have identical meanings. Therefore Luft and Shields recommend being especially cautious when using variables of different origins. For example, they suggest that if "a practice-defined variable is used, then clearly define its underlying theoretical properties -not only those that are of particular interest in the current study, but also other properties that the practice defined variable is likely to possess". A similar problem may arise if, in the studies, variables originating from different social sciences are used e.g. performance is mainly reduced to the financial perspective in finance whereas it has a much broader and diverse understanding in sociology.
As may be observed in table 2 most of the variables in research on management accounting in networks stem from other disciplines that have longer traditions of researching networks. It shows also that management accounting variables do not exist in isolation, but are part of more complex societal realm. Luft and Shields (2003) suggest that maps of research are constructed for two main purposes. First, the maps provide a compact graphic summary of specific areas in the management accounting literature. Such a visual presentation enables readers to analysis quickly what has been researched, and what theory-consistent empirical evidence has been disclosed about any given variable in previous research. Secondly, analysis of maps reveals what unanswered questions might be pursued by the existing pattern of results.
Research maps construction, overview and discussion
The papers included in the process of map construction were chosen in the following way. The first step was an analysis of two leading journals publishing articles on management accounting in networks: "Accounting Organizations and Society" and "Management Accounting Research". In the second step, if an author was identified as conducting research in management accounting in networks, his name was searched in EBSCO and Science Direct databases. The search was supplemented by the only research on customer accounting undertaken in Poland (Łada, 2011 ) the author is aware of.
The study provides empirical evidence of management accounting in network relations (not financial accounting / tax accounting). The study includes only forprofit organizations. Not-for-profit and government organizations are excluded.
Similar conventions as in the paper of Luft and Shields are used on the maps presented in exhibits 2-5. One-to-four-letter abbreviations designate the variables. The list of variables as well as their abbreviations are presented in table 2. Some variables appear more than once on map C because they are causally linked to so many other variables that showing them only in one place would completely destroy the readability of the map. The abbreviations for variables that appear more than once are bolded. An arrow shows the direction of the causal influence between variables. Each causal This copy is for personal us relation is identified by a number that references the studies that provide theoryconsistent evidence of that link. The numbers identifying references are presented in the first column of table 3. Table three also reveals the authors and year of the paper, the type of network relationship (subareas of management accounting in networks), the research methods used and the variables included in the research. There were three main subareas of management accounting in networks identified by the author, corresponding to three main types of relationships in networks: 1) joint venture / strategic alliances networks (JV/SA), 2) customer accounting (CA), 3) supply chain / buyer-seller networks (SC/BS).
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The type of network was also the criteria for distinguishing the three maps named A-C.
The supply chain/ buyer seller type of relation is the dominant type of stream in research in management accounting in networks. The majority of the studies analyzed in the article were conducted using the case study method. This indicates that research in management accounting in networks is still in its infancy. Use of this method also hinders the creation of maps, and their usefulness as relations between variables is less explicit and more multifaceted than in methods like experiments and surveys. Most of the studies analyzed in the article are on the beyond-organization level. This is self-explanatory as most of the networks researched in management accounting are relations between various kinds of organizations (mainly companies). 
Overview of map B. Customer accounting
Customer accounting studies are still rare and fragmented. Most of them (Vaivio, 1999; Łada, 2011) try to answer the question as to what factors influence the use of customer accounting techniques. Other studies try to explain how management information on customers leads to management decisions (Foster, Gupta, 1994) and development of interorganizational cost management (Dekker, 2008) . In this area how management accounting information on customers is used in connection with other sources of customer information sems to be quite promising (e.g. focus group research, customer satisfaction surveys).
Overview of map C. Supply chain / buyer-seller networks
The most extensively researched area in management accounting in networks is the supply chain networks (in many cases limited to buyer seller relations). Due to its extensiveness and complexity of research, map D was cut into two parts in order to make it more readable. The relative popularity of the research in this area is probably due to several factors. Firstly, it is one of the most common types of network relationships. Secondly, buyers, especially big companies from industries like retail, car manufacturing possess substantial bargaining power. They use this power to persuade their suppliers (and sometimes suppliers of their suppliers) to share management accounting information with them. Thirdly, executives in such industries know that substantial cost reductions are not viable without suppliers' cooperation. The most widely examined variables in management accounting research are the following: interorganizational cost management, open book accounting, trust, management control, power, performance, target costing. An often asked research question is what environmental factors (e.g. competition, economic trend, type of network and partners characteristics (e.g. commitment, size, asset specificity, competitive policy)) and relationship characteristics (e.g. volume, power, trust) influence open book accounting.
In contrast, some variables like motivation, management accounting change, diversification of complexity of tasks, strategy type and task complexity that were quite commonly used in the research analyzed by Luft and Shields are missing in management accounting in networks research. A promising area for future research seems also be to answer how the management accounting systems in the entities within the network change due to information exchange.
One of the factors that may be perceived as a weak point of former studies is the fact that the exchange of accounting information that was researched was dyadic relations between seller and buyer and did not really depict relations, the information exchange process or the use of management accounting techniques in more complex network relations. 
Summary and conclusions
Management accounting in networks is definitely one of the newest and least explored areas in management accounting research. The growing body of research in this area calls for systematization of the knowledge in the field. A helpful way of systematizing the results of former research are literature studies is provided by Caglio and Ditillo (2008) and Hakansson et al. (2010) . The technique useful for systematizing previous research proposed by Luft and Shields are research maps. The maps provide a compact graphic summary of research that enables readers to quickly analyze what has been researched. While constructing the maps of research on management accounting in networks we may draw the following conclusions.
As table 3 reveals, the most common research method in management accounting in networks was the case study method. It shows that studies in management accounting in networks are still in their infancy, as many of them based on just one or a few cases. The case study method allows deeper analysis of the researched phenomena (variables) and interactions between them, however their representativeness and generalizability is often limited. Moreover, in some cases the network relationships were analyzed only from the viewpoint of one of the actors in the relation. There exists also a need for studies using research methods other than case studies that would allow results using larger samples of companies (networks) to be generalized.
The dominant use of the case study method in existing research in management accounting in networks leads to the biggest limitations of the study presented in the paper. In the case studies research, variables (phenomena) are often not so clearly identified and defined as in survey studies. At the same time, the causal links between variables are not so explicitly expressed in such studies. Research map illustrations may oversimplify the content of qualitative studies (including case studies analysis). These factors cause that some connections between variables may not be fully reflected or are even disputable. In spite of their limitations, research maps are still good starting point for academics beginning their research in the area of management accounting in networks. They contribute also to clarifying the body of knowledge in the area. Like other types of maps, research maps are improved over time. Author will be happy to receive comments and improve the existing research maps in the next versions of the maps.
Research maps show that the three main subareas of research in management accounting in networks may be identified: joint venture / strategic alliances networks, customer accounting, and supply chain / buyer-seller networks. In the subfield of joint venture / strategic alliance networks, the most frequently researched variables are trust and various types of management control. More studies are needed to explain how the amount of information, management control and trust change over time in more longitudinal studies. The least developed subfield of research is customer accounting. It shows that the practice of management accounting (or at least covering it in research) has not fully reflected the increased customer focus which is highly visible in con- This copy is for personal us Management accounting in networks -mapping the research streams 111 temporary management practice. The best developed subfield of research is management accounting in supply chain / buyer-seller networks. In this area, most studies focused on open book accounting, interorganizational cost management and management control in supply chains. As most of the research in this subfield is in the form of case studies, the question of how widespread the use of such techniques is in companies all over the world is still unanswered. The analyzed research does not fully explain how management accounting systems in the entities within the network changes due to information exchange.
The analysis of maps created by the author also indicate that more research on an individual level, or even multilevel research on management accounting in networks, is needed. Analysis on different levels will lead to a more complete and valid explanation of the causes and effects of management accounting in networks. For example, the trust between organizations is built on the trust between members of such organizations. There exist variances in the level of trust affected by differences in individual inborn characteristics (risk aversion, level of optimism) and the influence of national culture the given person originates from.
Another suggestion that can be made as an outcome of map analysis is that some variables that were the subject of former research in a single entity environment, like motivation, management accounting change, diversification complexity of tasks, strategy type, task complexity and the structure of interests were not analyzed in networks. The research of these often-examined phenomena in changed (network) conditions would surely contribute to a better understanding of management accounting in a transformed multi-entity environment.
Analysis of previously conducted research indicates also that some kinds of network relationships have thus far not been examined in management accounting research: industrial clusters, franchising networks, license-based networks, technological parks. Does it mean no management accounting information exchange or interorganizaional cost management in such networks exist? If information is exchanged or interorganizational cost management techniques are used in these kinds of networks, then what are their specificities?
On the basis of research maps in management accounting research streams, the following unanswered research questions may be suggested.  How do the amount and the way accounting information is exchanged change over time in the long-term functioning of a network?  Is management accounting information used opportunistically during and especially after finishing a network relationship?  Is accounting information exchanged mainly due to the exchange of spreadsheet files or are more sophisticated systems of electronic data interchange used?  How is the exchange of information change management accounting information used on all entities in the networks?  How do different kinds of networks foster management accounting innovation diffusion?
112 Jan Michalak  How does the incompatibility of, or differences in, management accounting systems and IT systems affect the management accounting information exchange?  What is the impact of interpersonal networks (management accountants' networks) on the exchange of information in companies' relationships?  What is the impact of the corporate/organizational/national culture on the use of management accounting in networks?  What is the impact of the national culture on the use of management accounting in networks?
The last research question especially seem to be challenging. Business networks increasingly seem to be transnational or even global (as in the case of car manufacturers) and most of the studies were conducted in just one country. Even in the case of global corporations (e.g. Nissan) the case study was conducted within one country (Carr, Ng, 1995) . The level of trust within one country as well as the similarity of use of management accounting techniques seem to be limited compared to different countries with a big cultural difference.
Moreover, as the twenty first century is expected to be the century of networks (Castells, 2000) , in which, this kind of social structure (less hierarchical, less stable and less formal) will increase its importance, research in this area is likely to expand and contribute to understanding changes in management accounting in the future. Also, the rise of the semantic web (Web 3.0) and mass automated data processing in networks (big data processing) will create new challenges for management accounting researchers.
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